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Abstract 



PROBLEM TO BE SOLVED: To accomplish the improvement of etching amount uniformity on the surface of 
a wafer, suppression of the occurrence of water marks on the surface of the wafer, etc., when the wafer is 
treated through wet etching, pure water cleaning, and IPA(isopropyl alcohole) drying in this order. 
SOLUTION: One wafer is immersed in an etchant contained in a chemical treating tank (etching and pure 
water cleaning tank) 31 by lowering a holding jig 50 into the tank 31 while the jig 50 holds the wafer W in a 
state where the surface of the wafer is directed downward and slightly inclined from the horizontal plane. 
When the wafer W is taken out from the tank 31 , the wafer is maintained in the same attitude. The wafer W 
is also maintained in the same attitude when the wafer W is cleaned with pure water and dried with IPA. The 
jig 50 is constituted in a frame so that the jig 50 can have a port for inserting and taking out a transfer arm 
and can be moved forward and backward between the tank 31 and an IPA drying tank by means of a driving 
device. After the transfer arm picks up the wafer W by vacuum suction and is inserted into the jig 50 through 
the inserting and taking-out port, the wafer W is transferred to the jig 50 by lowering the arm. 
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Summary. 



(57) [Abstract] 

[Technical problem] When processing a wafer in this order by wet etching, pure water 
washing, and IPA dryness, suppression of watermark generating in a wafer front face 
etc. is attained on the homogeneous disposition within a wafer side of the amount of 
etching. 

[Means for Solution] It holds, where it turned the wafer front face below and one 
wafer W is leaned a little to the level surface with the maintenance fixture 50, and a 
maintenance fixture is dropped as it is in the medical fluid processing tub (pure water 
[ etching-cum-] washing tub) 31. and it is immersed in an etching reagent When 
taking out a wafer from a medical fluid processing tub, a wafer is maintained into the 
above-mentioned posture. Also in pure water washing and IPA dryness, it is the same. 
A maintenance fixture is constituted in the shape of a frame, forms insertion and 
output port of a transfer arm, and enables reciprocation of between a medical fluid 
processing tub and an IPA dryness tub with a driving gear. Vacuum adsorption of the 
wafer is carried out with a transfer arm, this transfer arm is dropped after insertion 
through the aforementioned insertion and output port, and a wafer is held with a 
maintenance fixture. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The art of the semiconductor wafer characterized by turning a wafer front 
face caudad and carrying out sheet processing in the method of flooding with a 
medical fluid and processing a semiconductor wafer. 

[Claim 2] The art of the semiconductor wafer according to claim 1 characterized by 
performing the aforementioned medical fluid processing where a wafer front face is 
leaned a little. 

[Claim 3] The art of the semiconductor wafer according to claim 1 or 2 which the 
aforementioned medical fluid processing is wet etching, and is characterized by 
turning a wafer front face caudad and performing the immersing operation and drawing 
operation of a wafer to an etching reagent in this processing. 
[Claim 4] The art of the semiconductor wafer characterized by being under pure 
water and washing after carrying out medical fluid processing of the wafer by the 
method according to claim 1, 2, or 3. 

[Claim 5] The art of the semiconductor wafer which is the method of drying this wafer 



by the IPA [ which contacts an IPA steam to this ] drying method after processing a 
wafer in order of medical fluid processing and pure water washing by the m thod 
according to claim 4, and is characterized by performing the aforementioned pure 
water washing and IPA dryness by sheet processing in the state where turned the 
wafer front face caudad and it leaned a little. 

[Claim 6] The processor of the semiconductor wafer characterized by providing the 
following. The medical fluid immersing processing tub which serves as the pure water 
soak cleaning tub of a wafer. The wafer maintenance fixture of the shape of a frame 
which can be held where it put in order and prepared the IPA dryness tub of a wafer 
forward and backward and a wafer is leaned a little The aforementioned medical fluid 
processing tub and an IPA dryness tub are met horizontally Longitudinahslide- 
movement ease, It prepares free [ vertical movement ]. and the bore of the 
aforementioned medical fluid processing tub and an IPA dryness tub The cooling 
means and drain for considering as the thing in which insertion and drawing of the 
aforementioned wafer maintenance fixture are possible, preparing a medical fluid feed 
zone, a pure water feed zone, and a drain in the aforementioned medical fluid 
processing tub, and making the feed zone of the lid which cap be freiely opened and 
closed to an IPA dryness tub, and an IPA steam, and the IPA steam in a tub condense. 
[Claim 7] The processor of the semiconductor wafer according to claim 6 
characterized by providing the following. The aforementioned wafer maintenance 
fixture is the two vertical torus which opened the interval suitably and was made to 
counter in the shape of the same axle. Two or more supports which connect these 
tori. The installation section which forms insertion and output port of a wafer between 
two supports which come to have the cylindrical base material prepared in the top 
torus, and adjoin, prepares the Insertion-and-detachment section which can insert 
[ edge ] and lay the periphery edge of a wafer in the soffit section of the 
aforementioned support, and can lay the cage hula of a wafer in the proper place of a 
bottom torus. 

[Claim 8] The processor of the semiconductor wafer according to claim 6 or 7 
characterized by preparing the metering installation of a medical fluid above the 
aforementioned medical fluid processing tub, and supplying the medical fluid of the 
specifled quantity to the aforementioned medical fluid processing tub by self-weight 
fall from this equipment. 

[Claim 9] the upper part of the aforementioned medical fluid processing tub — 
warming of a medical fluid — warming for preparing - metering installation, supplying 
the medical fluid of predetermined temperature and an amount to the aforementioned 
medical fluid processing tub by self^weight fall from this equipment and maintaining 
the temperature of the medical fluid in a tub to predetermined temperature further in 
the proper place of this medical fluid processing tub — the processor of the 
semiconductor wafer according to claim 6 or 7 characterized by establishing a means 
[Claim 10] While forming a wafer maintenance fixture according to claim 7 in a 



processor according to claim 6 It is the processor of the semiconductor wafer which 
prepared the wafer transport device in the preceding paragraph of the aforementioned 
medical fluid processing tub. the aforementioned transport device The rotation arm 
which picks out one wafer from a cassette by longitudinal slide movement vertical 
movement, and vacuum adsorption, The cage hula doubling section which performs 
cage hula doubling and alignment of the wafer transferred by this rotation arm, It has 
the transfer arm which sets the wafer of this cage hula doubling section to the 
aforementioned wafer maintenance fixture, and is constituted, this transfer arm It has 
each function of longitudinal slide movement, vertical movement rotation, wafer 
vacuum adsorption, and wafer reversal. Carry out vacuum adsorption of the rear face, 
and a wafer is received from the cage hula doubling section. While inserting and laying 
the periphery edge of this wafer by downward operation at the aforementioned 
insertion-and-detaehment section after, turning the front face caudad by reversal, and 
inserting this wafer in the aforementioned wafer maintenance fixture through the 
aforementioned insertion and output port by necessary operation The processor of 
the semiconductor wafer characterized by being what lays a cage hula in the 
aforementioned installation section. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the method 
of flooding with medical fluids, such as an etching reagent and a penetrant remover, 
and processing a semiconductor wafer, and suitable equipment to enforce this method. 
[0002] 

[Description of the Prior Art] What is shown in drawing 25 is known as a wet etch 
station of the conventional semiconductor wafer (it may only be hereafter called a 
wafer). This equipment is equipped with a loader 81, the medical fluid tub (etching tub) 



82, the pure water primary substitution tub 83. the pure water finishing substitution 
tub 84, the dryness tub 85. and an unloader 86 as a unit, and is constituted. 91 — a 
cassette transfer machine and 92 — many — it is the cassette which contained 
several wafers In this wet etch station, a wafer is processed in order of the etching 
tub 82, the pure water primary substitution tub 83, the pure water finishing 
substitution tub 84. and the dryness tub 85. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the equipment of drawing 
25 , since four units from the above-mentioned etching tub 82 to the dryness tub 85 
are usually what processes two cassettes as one batch, a tub with a capacity of 
about 301. is used, respectively. For this reason, in this wet etch station, there were 
many troubles as follows. This is explained with reference to drawing 26 - drawing 30 . 
[0004] (1) trouble: resulting from batch processing ~ it is shown in ** drawing 26 (a) 
— as — many, in order to flood with a medical fluid and to process the whole 
cassette 92 which ended and set several wafers W of each other to lengthwise for the 
interval suitably in the state as it is As a result of moving and adhering on the front 
face of the wafer W with which the dust adhering to the rear face of one wafer W 
adjoins as shown in drawing 26 (b) when its attention is paid to two adjacent wafers, 
particle occurs on this front face (imprint of dust). 

** When preparing an etching tub in two steps and processing it, in case it pulls up a 
cassette 92 from etching tub 82a of the preceding paragraph and is made to move to 
right above [ of latter etching tub 82b ] as shown in drawing 27 , the etching reagent 
adhering to a cassette 92 is carried into the etching reagent in etching tub 82b. For 
this reason, while the medical fluid concentration of etching tub 82b changes and the 
quality and the life of a medical fluid fall, an etching rate falls. Similarly, the etching 
reagent from etching tub 82b is carried into the latter pure water primary substitution 
tub 83, For this reason, the pure water substitution function in this pure water 
primary substitution tub 83 falls. 

[0005] ** Since an etching-reagent front face is exposed to atmosphere over a long 
time in order to carry out multiple-times use of weighing capacity and the stored 
medical fluid at once in the case of batch processing, compare drawing 28 (a) and (b), 
and an etching reagent evaporates and an oil level falls so that clearly. For this 
reason, the etching reagent of the part which evaporated will need to be filled up like 
drawing 28 (c), and the amount used increases. Above-mentioned trouble ** - ** are 
similarly produced in processing of medical fluid washing and others which are flooded 
with a medical fluid and process not only an etching reagent but a wafer. 
** With the equipment of drawing 25 , being immersed and drawing to an etching 
reagent are performed by making it fluctuate, where a wafer is stood, as shown in 
drawing 29 (a) - (c). That is, since a wafer is flooded with a medical fluid from a lower 
part side and a lower part side is taken out after an upper part side, the immersing 
time by the side of the wafer lower part becomes longer than an upper part side. 
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Therefore, as shown in drawing 30 , the amount of etching by the side of the wafer 
lower part becomes larger than it by the side of the upper part, and the variation 
within a wafer side of the amount of etching occurs. 

[0006] (2) The trouble by using a tub with a capacity of about 30L : the footprint 
(namely, floor space which a facility occupies) of drawing 25 equipment will be several 
times other semiconductor manufacturing facilities, for example, a vertical-mold 
diffusion furnace, and latus installation area is needed. 

(3) Since it is inferior to the moisture detachability at the time of moisture dryness of 
other trouble wafer front faces, it is easy to generate a watermark. 
[0007] this invention was made in view of the process which is flooded with a medical 
fluid and processes a wafer, especially the above-mentioned trouble resulting from 
wet etching, and the 1st purpose is to suppress the dust imprint to a wafer front face 
from a wafer side. The 2nd purpose is to prevent a fall and change of the medical fluid 
throughput (the case of etching etching rate) which originates in medical fluid carrying 
in from other medical fluid processing tubs. The 3rd purpose is cutting down the 
amount of the medical fluid used The 4th purpose is to raise the homogeneity within 
a wafer side of the amount of etching. The 5th purpose is suppressing generating of 
the watermark on the front face of a wafer. The 6th purpose is to reductionHze the 
footprint of a medical fluid processor. 
[0008] 

[Means for Solving the Problem] The medical fluid art of this invention is 
characterized by turning a wafer front face caudad and carrying out sheet processing 
in the method of flooding with a medical fluid and processing a semiconductor wafer. 
It is desirable to perform the aforementioned medical fluid processing, where a wafer 
front face is leaned to the level surface a little. As the aforementioned medical fluid 
processing, wet etching and medical fluid washing are adopted, for example. In this 
invention, washing by being pure water immersed is usually performed after the 
above-mentioned medical fluid processing. 

[0009] Moreover, after the medical fluid art of this invention processes a wafer in 
order of wet etching and pure water washing by the above-mentioned method, it is 
the method of drying this wafer by the IPA [ which contacts an IPA steam to this ] 
drying method, and is an art of the semiconductor wafer characterized by carrying out 
by sheet processing where it turned the wafer front face below and the 
aforementioned pure water washing and IPA dryness are leaned a little. 
[0010] Furthermore, the processor of the semiconductor wafer concerning this 
invention The medical fluid immersing processing tub which serves as the pure water 
soak cleaning tub of a wafer, and the IPA dryness tub of a wafer are put in order and 
prepared forward and backward. The wafer maintenance fixture of the shape of a 
frame which can be held where a wafer is leaned a little The aforementioned medical 
fluid processing tub and an IPA dryness tub are met. horizontally Longitudinal-slide- 
movement ease, It prepares free [ vertical movement ]. and the bore of the 



aforementioned medical fluid processing tub and an IPA dryness tub It considers as 
the thing in which insertion and drawing of the aforementioned wafer maintenance 
fixture are possible, to the aforementioned medical fluid processing tub A medical fluid 
feed zone, It is characterized by having prepared the pure water feed zone and the 
drain, and preparing the cooling means and drain for making the feed zone of the lid 
which can be freely opened and closed to an IPA dryness tub, and an IPA steam, and 
the IPA steam in a tub condense. 

[0011] As structure of the aforementioned wafer maintenance fixture, the following 
are desirable. Namely, the two vertical torus which opened the interval suitably and 
was made to counter in the shape of the same axle. It comes to have two or more 
supports which connect these tori, and the cylindrical base material prepared in the 
upper torus. Insertion and output port of a wafer should be formed between two 
' adjoining supports, the inserting [ edge ] and laying [ the periphery edge of a wafer ] 
insertion-and-detachment section should be prepared in the soffit section of the 
aforementioned support, and the installation section which can lay the cage hula of a 
wafer in the proper place of a lower torus should be prepared. 
[0012] In the processor of the semiconductor wafer concerning this invention (1) 
[ whether the medical fluid of the specified quantity is supplied to the aforementioned 
medical fluid processing tub by self-weight fall from this equipment by preparing the 
metering installation of a medical fluid above the aforementioned medical fluid 
processing tub, and ] - metering installation is prepared, or the upper part of the (2) 
aforementioned medical fluid processing tub — warming of a medical fluid — warming 
for supplying the medical fluid of predetermined temperature and an amount to the 
aforementioned medical fluid processing tub by self-weight fall from this equipment, 
and maintaining the temperature of the medical fluid in a tub to predetermined 
temperature further in the proper place of this medical fluid processing tub — it is 
desirable to establish a means 

[0013] Moreover, while forming the aforementioned wafer maintenance fixture in the 
above-mentioned medical fluid processor (main part of a processor) in the processor 
of the semiconductor wafer concerning this invention, it is very desirable to prepare a 
wafer transport device in the preceding paragraph of the aforementioned medical fluid 
processing tub. Namely, the rotation arm on which this processor picks out one wafer 
from a cassette by longitudinal slide movement, vertical movement, and vacuum 
adsorption. The cage hula doubling section which performs cage hula doubling and 
alignment of the wafer transferred by this rotation arm. It has the transfer arm which 
sets the wafer of this cage hula doubling section to the aforementioned wafer 
maintenance fixture, and is constituted, this transfer arm It has each function of 
longitudinal slide movement, vertical movement, rotation, wafer vacuum adsorption, 
and wafer reversal. Carry out vacuum adsorption of the rear face, and a wafer is 
received from the cage hula doubling section. While inserting and laying the periphery 
edge of this wafer by downward operation at the aforementioned insertion-and- 



detachment section after turning the front face caudad by reversal, and inserting this 
wafer in the aforementioned wafer maintenance fixture through the aforementioned 
insertion and output port by necessary operation It is desirable that it is what lays a 
cage hula in the aforementioned installation section. 
[0014] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is 
explained, referring to a drawing. Drawing 1 is the outline plan showing the whole 
semiconductor wafer processor composition. Drawing 2 is the front view of the main 
part of a processor, and drawing 3 is the left lateral view of drawing 2 . 
[0015] The above-mentioned semiconductor wafer processor is equipped with the 
transport device 2 for processing in order of the IPA dryness which an IPA steam is 
contacted to wet etching, pure water washing, and a wafer, and performs it to them 
about a wafer, roughly dividing, and conveying the main part 1 of a processor, and a 
wafer on this main part 1 of a processor, or taking out from the main part 1 of a 
processor. 

[001 6] warming for measuring the etching reagent of a complement, although the main 
part 1 of a processor processes one wafer while warming the etching reagent from 
the manufacture equipment 10 and this manufacture equipment 10 of an etching 
reagent as a medical fluid to predetermined temperature — it has the - metering 
installation 20, the medical fluid processor 30 which serves both as etching and pure 
water washing, and the dryer 40 

[0017] manufacture equipment 10 — the medical fluid LI for etching. L2. and L3 and 
the thing which prepares the etching reagent of a predetermined component and 
concentration by predetermined coming out of pure water P comparatively in a mixing 
chamber 1 1 . and mixing — it is — each — medical fluid LI -L3 The bulb for 
measurement (not shown) is prepared in the charging line and the charging line of 
pure water P. respectively, warming — the - metering installation 20 is equipped with 
the etching-reagent supply pipe 21, two or more branch pipes (the example of 
illustration 8) 22a and 22b connected to this, — . the graduated cylinders 23a and 23b 
and — which were prepared in each branch pipe, and the opening-and-closing valve 
(not shown) is prepared in the upstream and downstream of the aforementioned 
graduated cylinder in the etching-reagent supply pipes 21 and 21 and the 
aforementioned branch pipe, respectively The medical fluid processor 30 consists of 
two or more medical fluid processing tubs 31-38, and the IPA dryness tubs (it may be 
hereafter called a dryness tub) 41-48 are formed in each medical fluid processing tub 
by 1 to 1. 

[0018] The medical fluid processing tubs 31^38 are the things of the same structure, 
and as shown in drawing 1 , they are mostly arranged by the same angle interval CHI 
on the same pitch circle. The dryness tubs 41-48 are also the things of the same 
structure, and it is mostly arranged at intervals of the same angle on the same pitch 
circle with a bigger path than the arrangement pitch circle of the medical fluid 



processing tubs 31-38. moreover, these medical fluid processing tub and a dryness 
tub — almost — the same height — and it approaches mutually and is prepared And 
one wafer processing unit is constituted by one medical fluid processing tub and one 
dryness tub. moreover, the above-mentioned manufacture equipment 10 and warming 
— the - metering installation 20 is arranged above [ in the core of this semiconductor 
wafer processor, i.e., the arrangement pitch circle of the above-mentioned medical 
fluid processing tub, ] On the other hand, the above-mentioned transport device 2 is 
arranged from the right-hand side portion of this semiconductor wafer processor in 
plane view in the core at the over, as shown in drawing 1 . 

[0019] Structures, such as the aibove-mentioned medical fluid processing tub and a 
dryness tub. are explained below. Drawing 4 shows the medical fluid processing tub 31, 
and (a) is [ the A-A line cross section of (a) and (c of an outline plan and (b)) ] the B- 
B line cross -sections of (a). Drawing 5 is the outline perspectiye diagram of the wafer . 
maintenance fixture 50. Drawing 6 is the C-C line cross section of drawing 5 , and 
drawing 7 is the D-D line cross section of drawing 5 . Drawing 9 is outline drawing of 
longitudinal section showing the dryness tub 41. 

[0020] The medical fluid processing tub 31 consists of a double cylinder-like 
container, and the upper part is opened wide extensively. Ring^like overflow liquid 
outflow way 31c is formed between inside container 31a and outside container 31b, 
and 31d of many overflow liquid exhaust ports is formed in the upper part of inside 
container 31a. moreover, the inside of inside container 31a is approached and pure 
water supply pipe 31 e prepares — having ~ the latest of the pars-basilaris-ossis- 
occipitalis inner skin of this container 31a — and along with this inner skin, heater 31f 
(a ****** type electrical heater, steam heating tube, etc.) is prepared Furthermore, 
31 g (with a drain valve) of drain omission sections is prepared in the center of the low 
section of the medical fluid processing tub 31 . and it is in it. It is the supporter 
material for setting to drawing 4 (b). and supporting and fixing 31 h inside container 
31a in outside container 31b. 

[0021] The wafer maintenance fixture 50 shown in drawing 5 -7 is a frame which 
consists of a corrosion resistance metallic material, and is equipped with the torus 51 
of the bottom which opened the interval suitably and was made to counter in the 
shape of the same axle and the lower torus 52, three supports 53-55 that connect 
these tori, and the cylindrical supporter 56 formed in the torus 51; This supporter 56 
is for reciprocating or moving the wafer maintenance fixture 50 up and down along 
with the aforementioned medical fluid processing tub or a dryness tub. This wafer 
maintenance fixture 50 is 1 to 1, therefore is arranged by eight wafer processing lines 
which consist of a medical fluid processing tub and a dryness tub. 
[0022] At intervals of the angle of 90 degrees, it intersected perpendicularly, the 
supports 53-55 of each other were formed in the up-and-down tori 51 and 52 in 
parallel, and supports 53 and 55 have countered the front mutually. Therefore, 
between a support 53 and 55 serves as a gestalt opened wide greatly, and this open 



section forms insertion and the output port 60 of a wafer. The aforementioned base 
material 56 is equipped with the supporter material 56a and 56b and operating 
member 57a and 57b. Namely, along with the line (C-C line of drawing 5 ) passing 
through the central point of this torus 51. the supporter material 56a and 56b on 
either side is connected with the right above section of the supports 53 and 55 in a 
torus 51. The operating member 57a and 57b for making the edge of these supporter 
material make it carry out both-way movement or go up and down this holder 50 
along with ***♦ of the aforementioned medical fluid processing tub and a dryness tub 
is formed in parallel with a support 53. Moreover, the insertion-and-detachment 
section 58 which can insert [ edge ] and lay the periphery edge of a wafer is formed 
in the soffit section of supports 53-55. and the installation section 59 which can lay 
the cage hula of a wafer in the position which counters the lower support 54 and 
lower front of torus 52 inner skin is-formed. 

[0023] In this maintenance fixture 50. when this is leveled, by making it become high a 
little rather than the wafer installation side of the installation section 59, therefore 
setting the maintenance fixture 50 at a level with a medical fluid processing tub or a 
dryness tub. the front facel of a wafer can hold the wafer installation side of the 
insertion-and-detachment section 58 in the state where it inclined somewhat, and 
can etch or dry it. Although especially the above'-mentioned degree of tilt angle is not 
limited, it is set as 5 degrees - about 10 degrees as opposed to the level surface. 
[0024] As shown in drawing 1 and drawing 20 , the medical fluid processing tub 31 
adjoins the dryness tub 41. and is arranged, and the screw (not shown) which was 
formed in the range from the medical fluid processing tub 31 to the dryness tub 41 
and which was formed in the soffit section of the above-mentioned operating member 
57a and 57b of the wafer maintenance fixture 50 by the driving gear at the screw 
shaft (not shown) in which right reverse rotation and rise and fall are possible is 
screwing it. Therefore, between medical fluid processing tub 31 and the dryness tub 
41 can be reciprocated by the right inverse rotation of the aforementioned screw 
shaft, and the maintenance fixture 50 can be gone up and down in one with this by 
rise and fall of the aforementioned screw shaft. The above is the same also about 
other medical fluid processing tubs 32 and 33, ~, the dryness tub 42, and 43 — . 
[0025] the dryness tub 41 consists of a cylindrical cup, as shown in drawing 9 , and it 
prepares cover-plate 41a in the upper-limit section possible [ rotation ] — having — 
the inner skin of this container ~ meeting — coil-like cooling pipe 41b ~ the shape 
of this container and the said heart — and the aforementioned inner skin — it is 
mostly arranged over the whole surface Moreover, supply pipe 41c of an IPA 
(isopropyl alcohol) steam is connected to the peripheral wall soffit section of this 
container, and 41 d (with a drain valve) of drain pipes is connected in the center of a 
pars basilaris ossis occipitalis of this container, respectively. 
[0026] When processing a wafer by the medical fluid processing tub 31. using the 
above-mentioned maintenance fixture 50, as the driving gear which is not illustrated 



shows this maintenance fixture 50 to drawing 8 (a), after being transferred medical 
fluid processing tub 31, one wafer is set subsequently, by the aforementioned driving 
gear, it descends like drawing 8 (b), is inserted into the medical fluid processing tub 31, 
and medical fluid processing of a wafer is performed. The same is said of the case of 
dryness processing of a wafer. In addition, a postscript is carried out about the art of 
the wafer in a medical fluid processing tub and a dryness tub. 

[0027] As shown in drawing 1 , a transport device 2 is equipped with two sets of two 
sets of the loaders 3a and 3b which serve as an unloader, the 1st transfer arm 4, the 
cage hula doubling section 5, and the 2nd transfer arms 6a and 6b, and is constituted. 
The 1st transfer arm 4 is a rotation arm which picks out one wafer W at a time from 
the cassette set to the aforementioned loader by longitudinal slide movement, vertical 
movement, and vacuum adsorption, and is transferred to the cage hula doubling 
section 5. The cage hula doubling section 5 performs cage hula doubling and alignment 
(centering) of a wafer. 

[0028] The 2nd transfer arm is equipped with each function of longitudinal slide 
movement, vertical movement, rotation, wafer vacuum adsorption, and wafer reversal. 
Carry out vacuum adsorption of the rear face, and a wafer is received from the cage 
hula doubling section 5. After turning the front face caudad by reversal and inserting 
this wafer through its insertion and output port 60 into the wafer maintenance fixture 
50 by necessary operation, by downward operation As shown in drawing 13 (b), while 
inserting the periphery edge of this wafer in the insertion-and^detachment section 58, 
it is for laying a cage hula in the installation section 59 (it setting to the maintenance 
fixture 50), or taking by vacuum adsorption, coming out and carrying out from the 
maintenance fixture 50. 

[0029] Below, an example, and its operation and effect of the operating instruction in 
each process of the wet etching of the wafer by the above-mentioned wafer 
processor, pure water washing, and IPA dryness are explained with reference to a 
drawing. In addition, below, wet etching may be indicated to be etching. 
[0030] Drawing 10 is explanatory drawing of operation when reversing Wafer W by 2nd 
transfer arm 6a, (a) shows the state before reversal and (b) shows the state after 
reversal, respectively. Drawing 1 1 is explanatory drawing showing the state when 
inserting Wafer W in the insertion-and-detachment section 58 of the wafer 
maintenance fixture 50 by 2nd transfer arm 6a, (a) is a plan and (b) is the E-E line 
cross section of (a). Drawing 12 is explanatory drawing showing a state just before 
setting a wafer to the wafer maintenance fixture 50 by 2nd transfer arm 6a. Drawing 
13 is explanatory drawing showing the state immediately after setting to the wafer 
maintenance fixture 50, (a) is a plan and (b) is the F-F line cross section of (a). 
Drawing 14 is the outline cross section showing the state when dropping a wafer in 
the medical fluid processing tub 31 with the wafer maintenance fixture 50. Drawing 15 
is the outline cross section showing the state when processing a wafer within the 
medical fluid processing tub 30. Drawing 1 6 is the outline cross section showing the 



state when carrying out the drain of the medical fluid in the medical fluid processing 
tub 31. 

[0031] Drawing 17 is the outline cross section showing the state when carrying out 
pure water substitution of the medical fluid in the medical fluid processing tub 31 . 
Drawing 1 8 is the outline cross section showing the state when carrying out pure 
water substitution (rinse) of the wafer within the medical fluid processing tub 31. 
Drawing 19 is the outline cross section showing the state when carrying out the drain 
of the pure water after the pure water substitution of a wafer, and in a medical fluid 
processing tub. Drawing 20 shows operation at the time of transferring the wafer after 
medical fluid processing to the dryness tub 41 from the medical fluid processing tub 
31 , (a) is a plan and (b) is drawing of longitudinal section. - 

[0032] Drawing 21 -23 are a flow chart in the case of processing a wafer with the 
equipment of drawing 1 , and the period until the wafer transfer process to a wafer 
maintenance fixture ends drawing 21 is shown. Drawing 22 shows the process which 
carries out pure water washing to processing of drawing 21 . after carrying out 
medical fluid processing of the wafer succeedingly. Drawing 23 shows the period until 
wafer extraction ****** (recovery process) is completed to processing of drawing 22 , 
after carrying out IPA dryness of the wafer succeedingly. 

[0033] Hereafter, with reference to drawing 21 -23, the art of a wafer is explained in 
order of a process. 

(1) Loaders 3a and 3b — respectively — alike — many — set the cassette which 
contained several wafers (4 integral multiples) (Step 101) The wafer number of sheets 
of these two cassettes presupposes that it is the same. In the following processes, 
after transferring at a time four wafer [ one ] in the cassette set to loader 3a to the 
medical fluid processing tubs 31-34, it transfers at a time four wafer [ one ] In the 
cassette set to loader 3b to the medical fluid processing tubs 35-38. 

(2) Set up processing number of sheets. This number of sheets presupposes that it is 
the same as that of the number of sheets of the wafer in a cassette (Step 102). 

(3) From the cassette of loader 3a, take out one wafer by the 1 st transfer arm 4. and 
transfer to the cage hula doubling section 5 (Step 103). 

(4) the transferred wafer — cage hula doubling and carry out alignment (centering) 
(Step 104) 

[0034] (5) Carry out vacuum adsorption of the wafer side of the cage hula doubling 
section 5 by 2nd transfer arm 6a (conveyance arm). By rotating 1 80 degrees arm 6a, 
as shown in drawing 10 (a) and (b). reverse a wafer and a wafer front face is turned 
below. After transferring a wafer to the medical fluid processing tub 31 by 2nd 
transfer arm 6a in this state, it sets to the wafer maintenance fixture 50 in the 
sequence shown in drawing 11-13 (Steps 105-108). 

[0035] That is. as Wafer W is dropped to the soffit section latest of the maintenance 
fixture 50 and is shown in drawing 1 1 (a) and (b) as it is, while inserting Wafer W in the 
maintenance fixture 50 from aforementioned insertion and output port 60 (refer to 



drawing 5 ). the periphery edge of Wafer W is inserted in the three insertion-and- 
detachment sections 58. Next, as shown in drawing 1 2 , Wafer W is dropped further, 
and it holds by the three insertion-and-detachment sections 58 and the installation 
section 59. Subsequently, vacuum adsorption of arm 6a is stopped and it is made to 
escape from the maintenance fixture 50 through aforementioned insertion and output 
port 60 by retreat operation in which arm 6a was raised as shown in 13 (a) and (bX In 
the same procedure, it sets to each maintenance fixture 50, after transferring one 
wafer from the cassette of loader 3a at a time to the medical fluid processing tubs 
32-34. Furthermore, by the same method, it sets to each maintenance fixture 50, 
after transferring one wafer from the cassette of loader 3b at a time to the medical 
fluid processing tubs 36-38. 

[0036] (7) In parallel to the above-mentioned operation, the following procedures 
perform manufacture of a medical fluid (etching reagent) and **** to a medical fluid 
processing tub (etching tub). First, weighing capacity of the medical fluid for etching 
and pure water of a complement is carried out to carrying out sheet processing of the 
eight wafers, and a predetermined etching reagent is prepared by mixing by the mixing 
chamber 11 (Step 201,202). 

(8) the etching reagent of a mixing chamber 1 1 — warming — while warming by the - 
metering installation 20. divide into eight equally and supply each etching reagent to 
each medical fluid processing tubs 31-38 (Step 203,204) This etching reagent is 
heated at the heater formed in the medical fluid processing tub, and is held at 
predetermined temperature (for example, in the case of the medical fluid processing 
tub 31. heated by heater 31f). 

[0037] (9) As the maintenance fixture 50 which set the wafer is dropped with the 
above-mentioned driving gear as shown in drawing 14 (Step 301), and it is shown in 
drawing 15 , flood with the medical fluid ML of the medical fluid processing tub 31 (it 
is the same about other medical fluid processing tubs 32-38 hereafter), and perform 
medical fluid processing (Step 302). 

If the above-mentioned maintenance fixture 50 is used, since Wafer W is taken out 
from an etching reagent the whole is simultaneously immersed mostly in an etching 
reagent, and almost simultaneous, unlike the conventional method shown in drawing 
26 , generating of the etching nonuniformity resulting from the wafer immersing time 
nonuniformity to an etching reagent will be prevented. Moreover, in the above- 
mentioned etching, since the gas (foam) which occurred in the chemical reaction at 
the time of etching since the front face (processed side) of a wafer turned to the 
lower part and it leaned a little does not pile up in a wafer front face but elevation 
eccrisis is quickly carried out, etching nonuniformity can be stopped. 
[0038] (10) Next, pure water replaces the medical fluid adhering to a wafer. In parallel 
to raising the maintenance fixture 50 to the height of the medical fluid oil level before 
an etching start, as shown in drawing 1 6 , drain omission of a medical fluid is 
performed after an etching end (Step 401). Drain omission is continued, starting drain 



omission and maintaining a pure water oil level almost uniformly by adjustment of the 
pure water amount of supply, when a pure water oil level consists height of a wafer, 
as the pure water supply from pure water supply pipe 31e to into a tub 31 is started 
and it is shown in drawing 1 7 (Steps 402-404). 

(11) Stop pure water supply after performing a predetermined time and pure water 
substitution, and perform drain omission of pure water (Steps 405-406). 
[0039] (12) Next, perform the last rinse of a wafer A drain valve is shut, the pure 
water supply from pure water supply pipe 31e to into a tub 31 is resumed, and the 
last rinse is performed as shown in drawing 18 (Steps 407-408). As shown in drawing 
1 9 , the maintenance fixture 50 is raised, and halt of pure water supply and drain 
omission of pure water are performed (Steps 409-410). 

[0040] (13) Next, perform IPA dryness of a wafer. The maintenance fixture 50 is 
transferred to the dryness tub 41- with the above-mentioned driving gear, and, 
subsequently to in the dryness tub 41. it is made to descend, as the maintenance 
fixture 50 is raised further (Step 501) and it is shown in drawing 20 (a) and (b) (Step 
502,503). The cooling water supply to cooling pipe 41b is started, and the IPA steam 
in the dryness tub 41 is made to condense at the same time it shuts cover-plate 41a 
(Step 504) and starts supply of the IPA steam from IPA steamy supply pipe 41c to 
into the dryness tub 41 (Step 505). 

Since IPA s compatibility with water is high, IPA which condensed in respect of the 
wafer exfoliates from a wafer side in one on a wafer front face with the water which 
carries out adhesion remains, and is dried. In this case, since the wafer front face 
turned to the lower part and it leans a little, the detachability of moisture improves 
and generating of a watermark is suppressed. 

[0041] (14) With the above-mentioned driving gear, make it move to the sense 
contrary to the arrow of drawing 20 (a), and return to the medical fluid processing tub 
31, after opening cover-plate 41a after an IPA dryness end and raising the 
maintenance fixture 50 (Step 506,507) (Step 601). A procedure contrary to the 
above-mentioned wafer set recovers the wafer in the maintenance fixture 50 to a 
cassette (Steps 602-604). That is, the wafer transferred to the processing tub 31 is 
received by 2nd transfer arm 6a, the cage hula doubling section 5 is returned, this is 
received with the 1 st transfer arm 4. and it collects to a cassette. 
A series of sheet down stream processing which consists of wet etching, pure water 
substitution, a pure water rinse, and dryness about a total of eight wafers by eight 
wafer processing lines as mentioned above is performed in parallel. After these 
processings are completed, sheet processing of a total of the eight wafers is carried 
out similarly. 
[0042] 

[Example] The wafer of the same specification and number of sheets was individually 
processed using the singi -wafer-processing etching system of this invention shown 
in drawing 1 , and the conventional batch-type wet etch station shown in drawing 25 . 



A result is shown in drawing 24 . In this drawing, a horizontal axis is the processing 
number of sheets of a wafer, and a vertical axis is the amount of the etching reagent 
used. When based on this invention equipment, the amount of the etching reagent 
used is the straight line CI of drawing 24 . It became a passage. On the other hand, 
when it **********s without preventing the etching-reagent evaporation from an 
etching tub with equipment conventionally, it is the polygonal line C2. It became as 
shown. Moreover, when it **********s preventing the etching-reagent evaporation 
from an etching tub with equipment conventionally, it is the polygonal line C3. It 
became resulting when shown. According to this invention equipment, this shows that 
drastic curtailment of the amount of the etching reagent used is possible. Moreover, 
vyith this invention equipment, equipment installation area made the bird clapper clear 
to the abbreviation 1 /3 of the conventional equipment of drawing 25. 
- [O043]-In the mode of the above-mentipned jmplementa^^^ although the voile 
system medical fluid, i.e.. sulfuric-acid filtered-water voile, was shown as an etching 
reagent, the fluoric acid of ordinary temperature can be used as a medical fluid as 
well as [ In this case ] the above, and curtailment of the amount of the etching 
reagent used is possible. Moreover, the conveyer formed above the medical fluid 
processing tub 31 and the dryness tub 41 may be made to perform above-mentioned 
conveyance and rise and fall of the wafer maintenance fixture 50. 
[0044] 

[Effect of the Invention] By the above explanation, according to this invention, the 
following effects are acquired so that clearly. 

(1) The dust imprint between wafers can be suppressed by carrying out sheet 
processing of the method wafer according to claim 1 to 4. Moreover, since it 
3|e:(c:)c9|ca|c*9|e:|c9|e9|cs where B Wafer is leaned a little, while the variation within a wafer side of 
the immersing time to an etching reagent falls, in order to perform being immersed 
and drawing of the wafer to an etching reagent where a wafer is leaned a little, when 
medical fluid processing is wet etching and the foam generated by etching can be 
discharged quickly, the homogeneity within a wafer side of the amount of etching 
improves sharply. 

[0045] (2) Since method IPA dryness according to claim 5 is performed by the 
predetermined method, generating of the watermark on the front face of a wafer can 
be suppressed. 

(3) Suitable equipment to enforce the method of the equipment ** claims 1-5 
according to claim 6 can be offered. 

** Since it constituted so that pure water washing could be performed after carrying 
out drain omission of the whole quantity of a medical fluid while preparing the medical 
fluid immersing processing tub which serves as the pure water soak cleaning tub of a 
wafer and forming the frame-like wafer maintenance fixture, the amount of medical 
fluid drag-in to the pure water washing tub from a medical fiuid processing tub can be 
stopped to the minimum. Moreover, for this reason, a fall and change of a rhedical fluid 



throughput (the case of etching etching rate) are prevented, and the thing of it can be 
carried out 

Since a wafer is inserted near the low section of a medical fluid processing tub 
with a wafer maintenance fixture and it enabled it to perform medical fluid processing 
and pure water washing, it becomes possible to cut down sharply the amount of a 
medical fluid and the pure water used. 

[0046] (4) Since the equipment wafer maintenance fixture of a publication of a claim 7 
was constituted as predetermined, by the transfer arm using vacuum adsorption, a 
wafer can be set to this maintenance fixture and automation of wafer medical fluid 
down stream processing becomes easy. Moreover, since it is a frame, this 
maintenance fixture is lightweight, and in there being few components and ending, it 
can lessen the amount of medical fluids which carries out adhesion remains 
remarkable at this maintenance fixture compared with the conventional cassette. 
[0047] (5) Since the medical fluid of a necessary ininimum amount was measured by 
the equipment metering installation of a publication to claims 8 and 9, it cuts down 
sharply and the thing of the amount of the medical fluid used can be carried out 
(6) While all the processes of medical fluid processing, pure water washing, and IPA 
dryness of an equipment wafer according to claim 1 0 are automatable, the effect by 
the equipment of claims 6 and 7 can be done so. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline plan showing the whole semiconductor wafer processor 
(wet etch station) composition concerning this invention. 
[Drawing 2] It is the front view of drawing 1 . 
[Drawing 3] It is the side elevation of drawing 2 . 

[Drawing 4] The medical fluid processing tub in the equipment of drawing 1 is shown, 
and (a) is [ the A-A line cross section of (a) and (c of an outline plan and (b)) ] the B- 



B line cross sections of (a). 

[Drawing 5] It is the outline perspective diagram of a wafer maintenance fixture. 
[Drawing 6] It is the C-C line cross section of drawing 5 . 
[Drawing 7] It is the D-D line cross section of drawing 5 . 

[Drawing 8] It is drawing of longitudinal section showing the physical relationship of 
the wafer maintenance fixture and medical fluid processing tub at the time of 
processing a wafer with the equipment of drawing 1 , and (b) shows a state in case (a) 
transfers a wafer for a state when processing the wafer actually to a medical fluid 
processing tub. 

[Drawing 9] It is outline drawing of longitudinal section showing the dryness tub in the 
equipment of drawing 1 . 

[Drawing 10] It is explanatory drawing of operation when turning a wafer over by the 
conveyance arm, and (a) shows the state after (b) turns the state before being turned 
over over, respectively. 

[Drawing 11] It is explanatory drawing showing a state just before setting a wafer in a 
wafer maintenance fixture by the conveyance arm, and (a) is a plan and (b) is the E-E 
line cross section of (a). 

[Drawing 1 2] It is the explanation cross section showing the state when setting a 
wafer in a wafer maintenance fixture by the conveyance arm. 
[Drawing 1 3] It is explanatory drawing showing the state immediately after setting a 
wafer in a wafer maintenance fixture by the conveyance arm; and (a) is a plan and (b) 
is the F-F line cross section of (a). 

[Drawing 14] It is the outline cross section showing the state when dropping a wafer 
in a medical fluid processing tub with a wafer maintenance fixture. 
[Drawing 15] It is the outline cross section showing the state when processing a 
wafer within a medical fluid processing tub. 

[Drawing 16] It is the outline cross section showing the state when carrying out the 
drain of the medical fluid in a medical fluid processing tub. 

[Drawing 1 7] It is the outline cross section showing the state when carrying out pure 
water substitution of the medical fluid in a medical fluid processing tub. 
[Drawing 18] It is the outline cross section showing the state when carrying out pure 
water substitution (rinse) of the wafer within a medical fluid processing tub. 
[Drawing 19] It is the outline cross isection showing the state when carrying out the 
drain of the pure water after the pure water substitution of a wafer, and in a medical 
fluid processing tub. 

[Drawing 20] Operation at the time of transferring the wafer after medical fluid 
processing to a dryness tub from a medical fluid processing tub is shown, (a) is a plan 
and (b) is drawing of longitudinal section. 

[Drawing 21] It is a flow chart in the case of carrying out medical fluid processing of 
the wafer with the equipment of drawing 1 . and the period until the wafer transfer 
process to a wafer maintenance fixture is completed is shown. 



[Drawing 22] It is a flow chart in the case of carrying out medical fluid processing of 
the wafer with the equipment of drawing 1 , and the period until the pure water rinse 
process of a wafer is completed is shown. 

[Drawing 23] It is a flow chart in the case of carrying out medical fluid processing of 
the wafer with the equipment of drawing 1 , and the period until a wafer drawing 
process is completed is shown. 

[Drawing 24] It is the graph which compares and shows the amount of the medical 
fluid used at the time of carrying out medical fluid processing of the wafer with the 
equipment of drawing 1 . and it at the time of carrying out medical fluid processing 
with conventional medical fluid equipment. 

[Drawing 25] It is the outline front view showing the whole wet etch station 
composition of the conventional semiconductor wafer. 

[Drawing 26] Explaining the cause which the 1 st trouble generates in the equipment 
of drawing 25 , the outline cross section in which (a) shows a part of medical fluid 
processing tub, and (b) are the G section enlarged views of (a). 
[Drawing 27] It is drawing explaining the cause which the 2nd trouble generates in the 
equipment of drawing 25 . 

[Drawing 28] equipment **** of drawing 25 — it is drawing explaining the cause 
which the 3rd trouble generates 

[Drawing 29] the equipment of drawing 25 — it is drawing explaining the cause which 
the 4th trouble to kick generates 

[Drawing 30] It is drawing explaining the 4th trouble of the above. 
[Description of Notations] 

1 [ A loader, 4 / The 1 st transfer arm, ] .... The main part of a processor, 2 .. A 
transport device, 3a, 3b 5 [ .. Manufacture equipment, ] .... The cage hula doubling 
section, 6a, 6b .. The 2nd transfer arm, 10 11 .... a mixing chamber and 20 warming - 
metering installation and 21 .. an etching-reagent supply pipe — 22a, 22b [ Medical 
fluid processor, ] .... A branch pipe, 23a-23d .. A graduated cylinder, 30 31-38 [ .. 
Outside container, ] .... A medical fluid processing tub, 31b .. An inside container, 31b 
31c [ Pure water supply pipe, ] .... An overflow liquid outflow way, 31d .. An overflow 
liquid exhaust port, 31 e 31f [ Supporter material, ] — A heater. 31 g The drain 
omission section, 31h 40 [ A cover plate. 41b / .. Cooling pipe. ] .... A dryer, 41-48 .. 
A dryness tub, 41a A 41 C....IPA steamy supply pipe, 41d A drain pipe, 50 Wafer 
maintenance fixture, 51 52 [ .. A supporter, 56a. 56b / Supporter material, ] .... A 
torus, 53-55 .. A support, 56 57a, 57b [ .. The installation section, 60 / Insertion and 
output port of a wafer, ] .... Operating member. 58 .. The insertion-and-detachment 
section, 59 W [ .. A medical fluid tub (etching tub), 82a, 82b / .. An etching tub, 83 / 
A pure water primary substitution tub, 84 / .. A pure water finishing substitution tub, 
85 / A dryness tub. 86 / .. An unloader, 91 / A cassette transfer machine. 92 / .. 
Cassette. ] .... A wafer, 81 .. A loader, 82 
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d^^ft. x.yf->^r«8 2 h<rmm.wmb*) . m 

W.cr>Six'S.'^v^ylfi^Tti>htUz. Ji-yi-yyv- 

W^y-th, nmzLx. x-y^>-/ffl8 2b*»A>o 

X -y f-y^^v8i*5fiiSo|iE*-»:aJ^.8 3 tj#*>iiiix 

h. zff)tzih. ^^o*e*-»:a«Mi8 3^c^^^ni«*s 

[ 0 0 0 5 ] <3)A 'v^'m<r>i^. -mS. • Sfffl LJt 

iZhfz *)Wm^iZ $ ^> S^xl,<7)t\ II 2 8 ( a ) ( b ) 
^ibKL-CBJ<o*»^J:9fc. x-y^yjrjS*i^^LT?Bt 
mti^iSiTtl, Z<r>fzibm2 8(c) 
7t^hox.y^y/a^mt-&'ifS*«*fC. 

±i5^ii;Sa>~®{ix.y^>^^?«t!S^> 

■f. ^ x-j^mmizmmtx>mtmmmf¥^<m 
(Dmiti5\,'^xi>mzitx\>fzi,<DX'h&. 

©02 5<7)gS-C{i. 02 9 ( a ) ~ ( c ) iZjjktX 0 
iZ^x~^S^iLXfzmX'±.T^-t^ZbiZXy). X.y 

^y:/iRizn-r?>mm-mtiiLmhii?>. t^h*>, 
^x-^\iiTmmi!'(:>mi^zm$ti: TBm±m 

x^ttkizmm^iiifzif). ^ x-j^Tumcoim!^ 

XoiZ. '>x->'NTgPiilC0X'y^y/4*5±g?iiC0^it 

X*)liz^<^j:*). x.yf->'/«<o<i'x-AiBrt>'<97 

[00 06] (2) ^S3oy<y^;^gs<7)^f?r«ffl■r 
s>:fc^^J:€.fS1gIJi^: 

( 3 ) ^(om<n^mA 

^x-y^mm(r)7k^^mm<7)7ii^mmz^^itzib. ^ 

[00071 *l%BBJi. -^x WNSr3g?«{C?§aLT«ra 

fsis. ^(ox-y hx.y^>'^tcea-ri,±isigs 

m,z^?i.ts:^t\.fzi:,(r)X\ ^icogWIi, '^x-Ag® 
d^i?)';? x-A^gA.cOiJ^X hK^5:«i;i I. t . 

m2ogfi(;ti. m<mmmmii>t3<mmtQ^\iz^ 

•^hmsmm) (x-yf-yi/<7)j^iciix.y^y^u 



(±. x.yf-yyM<7)'>x-/NBrti^ttS:[«n±§-*l.i 

uzhh. m3<r)^mt, '^x-)\^m<r>^t—9--7 
-y hr 'J y h ^^/Mtts i t (eft «. . . 

[0008] 

mmkmmhtz^hmm -¥m<mmm-m 
\t. x~/\^mi\,zmi\.x^m^h-imzii 
\,^x. x-t\wcm^i:i\,zmxwm^-th:L)i^ 
m.)i'^h\^<nxhh . -mmsmt. ^x-f^w 
^'m.znLX'mtzimx''^ a z. tm.t l 
\\ mmmmtLx\i. mtis^^-y hx-y^y 

9m<miz.wi<.rmizxm^i:nd, 
[ 0 0 0 9 ] ^^mcom^umfrmi. iM-m. 

'izi. xWNfcoV^rn^X •y-KX>y^>^^V " 
m'^x-f^^Ztiiz I P 

X. mmymBuxx/iPAm^. ^x-^^m^ 

Tt^zm'Tx. ii-'om'miftimx'^m^m^zx'orT 
ozti:mmb-t^^mii^'yx-f\co9m-^xhi, 
[0010]$ ^>t. :^mizm^^ii^^x^j\<r)m 
mma. ^x-f^<ommmmim3i&mam 
mnt . ^x->\<^ I PAmmt ^mmiz^'<-xm 
(t. ^x-.>\^m=mifrzmx'm t o ?>mm^ 
x-mnihM:^:. mmmmmaxi/i PA9tm 
^zm-^XTii^umzmmu^. *>o±TiiiS4itift 
tt. ii9feig?s«M^ffcit^i PAtejgttcortssr. line 

'>x-Afiij$?6ft<r)ifA-11XajL*^«g=3:t<Ofc U M 
fe#^^{t, I PASgM«l={ilHi4coMflc, I PA 

m^m xifvvym ^mmz z t imLt -ts t to 

[0011] mi^x~^smi^m<^m^t ixa, m 
T<Dh(omttv\ tt£hh. msmmimx. *> 

m'mthmw:^<r>-mt. mmmw^zm'tm 
m-mwii^:^x.x^j:^.m-th2^t^^^'^ 

'>x-M(^^jiss:ffiiift • Stilt 0 h^muu^mi. 

[00121 ^m^\,zm^\^^ x-)\ff)m!^ix' 

( 1 ) mimmMm(D±.-n^z-mm.mm.m.^m. 
wm.t^m'mmm.^umTizx 'ommmsm 
mizm-ti>x 0 iz-rii)\ ttzn. ( 2 > vmmm 
mm<r)±.iiizmi<^MiSi ■ mmm^m. u.mmt-i^ 
mMi&& ■ m<r>mmi mm^zx *)mmm!mmi>z 
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too 1 3] *l|H3C=f*l,^f*:'>x~AcOJ!^ 

b. mmr-Mzxrinm^tirz^ x-^\mv 7^ 

*Jyy^hitSli<7)^x-nt:mi'yx-/\mfitM.iz-t 

•y ]-^mmT--ub^mx.xm^^ti. mmr-j^- 
ji. mm • ±rm ■ mm • '^xWNWg®^ . r^^.- 

miTMzmmzm. ffiw<r>mmzi'om^x-->\m 
ii^x-mmmzmimK ■ mtiiLai:-ftixwx 
it:^. rmf^izim^x-^smm'tmim 

3izWX-WMi-hbbi:>iz. ^ U 7 7 tiBEiiaSSt 

m.thi>cox'hi>zbi)mtL\>\ 

[00 14] 

mi:pmL^j:i3^ii>mmti, mm. ^mi^^x-y^n^ 
m^m^mjEmm. m3im2cr,tEmmmx'i)h. 

[0 0 15] ±ie^f*c'>xWN5aasiS{i. '>xWn 

PAmmmm^-itx'€o i PA^mcnm^z^mi:^^ 

i>ff)Tt>*). :k^<^iixmw^m^#ilb. -^xWN 

^ cojaasis*^ 1 izmm i , * /cJixiia^i** 1 
i>i^mitit^rzi^<^mmm2b^mixK^t. 

iooi6]9mmm^i^nt. mmb txcoji-y^-y 
m<omm9iob. z<^msms.i o*»/i><^xyf- 
y^mm^mzimi-hbbi>iz, ^yx-.'Mt^t: 

[ 0 0 1 7 ] nisisiMi o(i, x-y-fy/fflcoisja 

L, . Lj , L3 fcitm^P^. HZHK^X 

m^<^mxiM.^t^zb iz2:K). m^m ■ mK^ox 
^yi-y'/mt:mti>h<7)X'h'o . ^mmLi -L3 <o 

^I'T' ) ti^kii(^tiX\>^h. iuM ■ tf-«^g2 

oji, X'yi-yymi^2ib. ztiizmmtitim 

im^mxua:^) cr>j^m'S22ai. 22b. - 
b . ^^mizmfhtii:inMm^2 3a. 23b.- 

bmixn*). x-y^y'^^mt^'g2 1. 21^-1/ 



T. Se<S«t»-^dit*«fcl.) 4 l-4 8*«l*flT'ift 
[0018] ISmjftaliS 1 -3 8iim-mmcr){><7)T 

h*).mi {zyjutx 0 izm-\^ 7 i-pi±izimm-nsi 
mmi-x'im^iix\>^h. se*i«4 i~4 8t,i3i-«ji 

(Oh<r>T. 3g?S«Hiffi31-3 8<7)EStr»/^RJ:>3t 

nti^s. tti. ziii^mmmmbmmii. mm 
X . 1 1 1 -^cri^imb izx 0 : 1 ^^iK 

<7)'!7x-yN5!!@:2.-.y h*{lt^§h.TV^S. ttz. ±ia 
P^Si 0i3j:tfJiija • tl-»SS2 0{i, 

at^ y^P3[*ico±:^lciEffi:$^i.Tv^i,, ilfljgi* 

n^^x-j^m^Eio^mm'^^'C^mzhtz^xiz 
[0019] or{c±i^?K5!iafi, seM«^oflBtic 

oV^TlftBfltl*. ll4{43g?K«ia«3 1 $:^^tt<OT% 
( a ) tifffBS^BoH, (b) (4 (a) (^A-AISBf® 
0, (c) {4 (a) <7)B-BtlBllBllT'J)S, IlSJi'^ 

X 5 0 o«iBs^miiiT'S) meams cr> 

C-Cimwm. 07{405c^D-DiSfBrBB0T'ft&. 

ia9J4fasi«4 1 i^tmmmmm:'i)i>, 
[0020] msimm 1 {iR©^«ioi:a§s*>/o^ 

0. -5-<0±*{4^BaWfcg3&$it-Ci^l.. i*iffl!lS«3 1 
a bi'\'m^ 31hb ff^iZ 'J y ^4je<0gia[?R*faiSSS 

3 1 c*-TeBg$^i. i*iiiss3 1 ei<7)±mziiM^mm 

ttJDS 1 d*<#^m§ixT»-^.|.. rtffll§l§3 1 

a-COMZ^i&mtXm^m^S 1 eAifSft'oit, MS 
113 1 a<0igai5rtjg®<?)iejfifc. **0^rt)iiij(=J»oT 

t-^-3 1 f (m^^^^.h-^'. Xf— AMfelr 

Kcb) i}mi-fe>tix\,^h. S4>t=, ass«iaii3 Kois 
a54>j«ifc{4K^'f ymm 1 g ( HP-f y/^/urn 

# ) ;!)W?>nTVH^|,. 04 ( b ) t3fcl,^T3 1 h 
F*HM§S3 1 at:mmii3 1 brtfc^J*- 

[ 0 0 2 1 ] 05~7 {C*-f 'fx-AflSi^j&SS 014, 

ttT, *o|ll«litt(3«[6l$Hi7tJ:ll!lORa!«:5 1fcJ:If 
TffllJOP3Sf*5 2i:. v:tl^>c7)R|g|^Jriiie-f s 3*<0 

sas 3-5 5 1 , n^*iE5 1 fc:ift{t3t^<o3a^5 

6i:$^{ii.TV^|,. dOS^gPS 6(4, •>x-A»j^?& 

M5 0 i:mimmmm t tzimim^zi^-y x . mm 
tfz(i±Titi^-tit^if^tff)X'hi. z.(n^x-j\^ 
^xh^5o\t. mmmmbmmbi}-t,tj:i^:r.-j\ 
m.y^yi.zimx'. uc*»oT8^iefflis<x-cv^ 
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[0 0 2 2] 3^5 3-5 5 ti, n&9 0' HIST'SV^ 

^ti. Stt5 St 5 5iim^zMiEmizmtx>.^i>> 
Lfdfi-iX , 5fett 5 3 , 5 5 wfii!i% < mmtitzfm 

OSrmLTV^I,. i[feS:J^ft5 6l±iftg|5ff5 6a, 
5 6bfc, Sf^SI5|iJ5 7a. 57 bb^miX^^h. t 
^j:h*>.mi^5Hzm^^5 3. 55(7)m±.^ ■ 

iz. zmmii^5 i(r)'^'C^)^t:mm (ns^oc-c 

Wi) izm-yX:^<7)^mt5 6a.. 56bAiit(^$ 

it, zixi^ff)^m<^mnz. zmmsoims. 

m&mma xt/nmm<7)wmziii^x mmm^-^. 

5 3t¥^?l^i5ft<bil-CV^S. Sl^i, ia5 3~5 5c^ 

rmiizii. "^x-j^mmmim-mio&mi 
4kMiEmi,zMi^i-hQ.mut. 

iiS t a S«Sa5 5 9 S-fgJt ^.tlT U|> . 
[0023] :L<r)WmfL5 0T1i. c:n?r*¥t 
lfffia5 5 8<0'>*-ASJgH{i, ©IgRSgf^-^ 

*»-5-C . 5 0 5rlg>K3!!ra«i^:{4tej®«fc*T 

wm.mfV,x:s~'y^y':^tfz\mmhztifiX'% 

h. kMiimmm\zm.%^tih\i<r>X\tts:\-^tiK * 

5° -10- mL\iZ^^ixh, 
[00 24] lllfcJ:t/02Olc^tJ:3tc, lil?ffi5!VS 
^3\\immA ltc|?S«LTffiS$ii, lg?Rji!La«3 

i*><?>faiSMi4 1 tx'<n'mfizmyfi>fiti. m^mz 

tC, '>xWN«Jt}6ft5 0<7)JLie^f^g|5«5 7a. 5 7 
hoyfrnHizmthtLtz^V (H^-tir-f ) *^'Jgi^UTV^ 
L?t*<->T. ftJ^teftSOti, KflB^i^'tt^OjEjtlll 

etcj: oigfSJfta^f 3 1 ■ mmA m^^m^thz 
ti^'omit^-'jmimiizi.'^ . 

{c^tSCfc**^tg-CJ>S, tLhJi. fl!!<7)l!ia0i!iafl| 
3 2, 3 3. iejgMi4 2, 4 3 -tllLT t^aT' 

(00251 Sag«4 1 09 t^^-r J: d tR®«^§ 

s*»^>5:0. -?-c^±sii5{d4Sfit4 1 &immwm. 

im^^h ntmz. t^^m%tn^M(r)\VS.±W,zi>f:i 

->TiHis$nrv^6. tfz. w^^<rmmm^\z\,t\ 
PA yr^K•;^T;^3-;^) ISSi<o*^4 1 c 

if. IS^cOiKSP+ifetCtih'^'f 4 1 d ( HW^y 

[00261 ±IE«J#?&*5 0 Srfflt^T . fia|;e.{f|g?8»!l 
SffiS lT'^x-VN?r3!fta-ri>*&. ::«0ffiJ$?6A50 
{4, ia*$n^:<-«JlgtCj:O08 (a) {CTK-tJ:^ 
{Cl!wStKia«3 1 '^miXtzVk. '^'x-AAU t!c-tr >y h 



OV^T'1tnBigii)l|gfcJ:-?T@8 (b ) OioK 

mmzr>\^x\imz-th. 
[ 0 0 2 7 1 a 1 i 3 tc. ilj^S2 tiryo- 

A6a. 6biSrfiixtm$ixTV^I.. mi^Sir- 

K')aiLTjj-';7 5^-ti:a5 5 {z^mthmmr-d^x'h 
[00281 m2^«T-A«, fr«» • ±T» ■ mid 
TSttwo. miizx*)-^(om^Ti]izmftdk. m 

W)mizX O^-^x-ASrT^x-Afiij^j&^s Ortfc: 
■?-<OjiPA- JROaiLP6 0S:^LTifAUc^. TOij 

f^Kio. 013 (b) tc^tiotc, m^Ji-^sm 
mm^nm 5 8 cifA-ri. btuz::^oy^ 

gP5 9(ciaS (fil^?&:ft5 0tc-b-y h) 4fv:(4«1^ 
i&M.5 0i}^hMS.mizX mOliiti>f-:ib<Dh<OX'h 

[00291 -ortC. iffi'^x-AftU^acisn^x 
-A<7).^X7 hx-yf-y^/, *ie*a??fcJ:t;f I PA^J^ 

co^xmiz)nfmmm<^miiXt/. ^(Tim.-tH) 

miZ'0\.^X. miPMLXWrn-tl. ^MJTX-li. 
n^x -y hx <y f-y ^^5:x >y ^>^i:iB»tS i A<2b 

I. 

[0 0 30] a 1 Ot4'>x-AW2:lg2j^ar-i.6a 
(Cj:-5TR«E$-frSi:#<^IWmBB0T'J>oT. (a) 
iimM(^m^^. ( b ) JiRtef^cOttSSr-E-fi.-fnS^ 
ttiOX'hh, l211{4'>x-/\WS:|l2j^«r-A6 
atCi o-C^x-Aftl^ft 5 OOflTliJiaJS Sfcif At 
7t i: # <Ott«S:S^-rSiBBIl-C-* o ( a ) {4T®0, 

(b) {4 (a) OE-EISHSffflHT-J)!.. 01 2{4n'x 
-A JrH 2 ^857- A 6 a J: -5 T X -Afi^j^J&:a 5 

ot-b-ybi-sinifr<o*t«S:*-ri»BB0-e*4. 01 3 

{4';rx-ASl^?&M5 0l:-b y h L7tttf^£7);[t®?r5^-t 
mmmX-h-iX. (aXi^Sa. (b){4(a)cOF 
-Fi^Bfffi0T'*i.. 014{4'>x-A?:'>x-n^gj$ 

mM:5otb h^zm&mms 1 wcti^^-ij-s t 

9mm 3 0 l*)T'«iat It^ O*^®Sr*-t«lB&Blffl0T' 
01 6{i^?aK!iatt3m<Ol6?K?:KUyrst 

[00311 01 7iima>mm3 1 rt<7)ig?s$:ii6*B 

J^-r^i:^(7)4t^S:^t1iB&8lrffi0T'ib&. ElSJi-^ 
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m^.ti>(r)x\ ( a ) {4^850. ( b ) nmmmT 

[0032] 02 1~23J±; ^ x-^^^imK^miZ 

i:<0>mt^^(r>yvl-i^^r--hTh':>x. 02 Hi 

i - Afiii^j^ft^o'^ X -/N^sa:s*5S!i7-ri. * T' 

^■S^tiitOTJ)!.. I12 2t4. 02 lojaatc^i^iiv^ 

- wvS: I P A^Uzm< t'x-^ABXaif XS-([11JRI.. 
[00 33] lyr, ll2 1~2 3S:#!iUT, ^x-J^ 

(1) a-y-3a. 3b<0-eit-eii{-. ^ia*c(4^ 
{Xr-yri 01 ) oM*V^j2o<7);<?-fe-y biO'>x->N 

h L!t;*-b M^C04«t<^'>x->'N$- itirro, 
mJBUKf 3 1-34 1»« Ltzlk. a-y- 3 b t-fe 

( 2 ) mmi:^:^^, z<7)mni\ ii^ vyw? 

.x~)\<r)'m.):.n-):.-th (XT-yri0 2) . 

(3) xi-y-3a.m-^-yYt^i^. mi^«T-A4 

^trrs (;^T-yri03) . 

(4) ^W.Wz'^x-i^-^it^yVy'^^^. fcirxffl 
S-&i2€ (^r>:$'yy:J^) f S (Xr-yri04) . 

[0034] (5) :ty77^i5-li-?»5<0'>x->'\a® 
$-^2^ilT-ix6a (JgjMr-iv) T-KSi8«L, II 

1 0 ( a) (b) t^^f<J:o(CT-A6a?rl 80* 0 
m.%^h:Lh\zX O'fxWNSrSte^-lirT'^xwx^ffl 

S-T^rtisitt. c:<o«t«S-C'>x->\=&jg2Sf«r-A6 

at J; OMaa^iS l{=f#«JL3tt^, 01 1-1 31= 

mwj^x-^x-f^mm^5Q\,z^-, v^h \y^rr' 

ri05~108). 

[00 3 51 t^;b*>. •>x-AWS-«Jf?^M5 0cOT 
iggPiljSiit-TI^SHi:. -?-i7)^S01 1 (a) (b) t 

J: ec. luieifA • jxaiLae 0 (05#bs) *>^> 

T>x-MWS'fim?&^5 0tifAi-|.fci:t)fc. "fx- 

VNW£r)^|.«^3gimo«gP5 8tC}fA-ri.. or 

HI 2tC^-rJ:^tC'>x->'NWS:M{cm§-t^. 3 
Sifl)rOjfliKgl55 8fcJ:t^©Sgl55 9tCcfcO«^.2.. o 
V^T. T-A6 a.ayM.^Wfk^itL. 13(a) 
(b) {C:S^-ri:5tcr-A6a$>±#$-a-7t. fMi*^ 
tci: OME^A • IXaiLPe 0Sr:frLT«i^i6a5 0** 



^,cr)r>i_yNS:, a6?gi!!^*i3 2~3 4fcl«rfo^«i 

{C. Rl;^raTD-^^-3bC0;*-fc-7h*»Ji><!D'?x-M 
5r. a»a«3 6-3 8tie[-fOi»ttUit1^, 

[00361 ( 7 ) ±fe^<^ t Mff LT , WT^O^Jl-C 

mi. m^mi ixm^-ttzttzx'omM<7)3i-y^ 
yymmm-i {XT'yr2oi. 202) . 

(8 ) K^x-x^y/jRS:. m • tf«^S2 

oxumtittiiiz, 8^t, •eit-eii^ox.yf-y 
3 1-38 izmth(X7- -/r 2 

0 3, 204). ^cOXy^>^?et{i, lg?Bt3!!iai«(lig 

(Wi<flljSJ!!iatt3 10*^, t-^'-3 1ff>!lDM 
) . 

[00371 ( 9 ) x-A?r-fe y h Lt:9knitM.5 0 
* , iiaiBIS^StcJ: 0014 tc^-r i 5 tTK^-tJr 

(xr-yr3oi) , misizi^i-ioiztmfmss 

1 (WT. ft!lcOll?S5!iStt3 2-3 8lC-5V^Tt|3|t) 
2). 

±ieftj#j&ft 5 0 ^mm-ti t . •^x-^wjitja'^ 

mmzx'v^yymizmm^ix. {jjjpimcx 

•y^>-/?ffi*»'?>]R'3ili§ni./iy), 02 6t*11J^:^ 

mtm-^x. x7^>^?aicjt^i.'^?x-A}tai^A 

9Hie®tSx.y^y/i.9<0ll4**|56±$ix«.. 4 

fv!. ±ldx-yf->ytfcV^Tt4. '>x->'^cD^^g (^[Jill 
TO) **T:S-$:r6j§, Ko^^^^X^i^htzib. x-y^ 

[00381 (10) -:>mz. ^x-JMzmtimi 

i:mnzii*)mmi'l. x-yf-y^^iUTt*. 01 

-r J: 9 5 0 Srx :y^yym!thm<Dmmm<0 

^^tX'±^^-ti(7)tM.^tX, lg?acoHwy»^ 
5:^9 (;^x yr4 0 1). Wiim^3 1 e*>A>«3 
lrt^(0«*«*&S:ggi&L, 01 7iz^ti:oiz. 
?Kffl*>'>xWNj: 0 tiSJ^t^rofci^^-CHl^-f 

izimusii'^^]^^ y^^i:mmth (xt-ztao 

2-4 04 ) . 

(11) m^mm. ummi'fi-^fzcDioummw 

iht, M*<OH^'f yft#^^to (;^x-yr405-4 
06). 

[0 0 391 ( 1 2) or{-. '>x->'^<7)«:|J';y;^$• 
^T3. y.><)uyi:m. m.mm3 1 etj-^m 
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3 Irt'scotifi^ftJ&^rBgaL, 01 8lZ7^i-Xd^zm 
*}>Xifio (;^T-yr40 7-4 08) . HI 9lc^ 

tm*<^KW-^i^©i^^tTO (XT->'r4 0 9~4 1 

0) . 

[0 04 0] (1 3)-:>rt. '>x-ACOIPA|£iaSr 
ffd. fiy$^61^5 OS-!SC±#$-«i- (X-f-y7-5 0 

1 ) , 112 0 ( a ) ( b ) tc^-tj; at. uaffiiiiga 

fcJ: 'Jfi^l^r&M 5 0 $rl2jiffl4 1 L. ov^T'fai 
«l41rttm$-frl. (Xr77-502. 50 3). S 
«4 1aS-BW>(;^7^-xT5 04) . I PAllSlffi*^ 

4 1 cA^f^sejitf 4 1 I p Kw^a^^'^iimm- 

^iffl4 PA^$rM^§-(tl. (Xr-y 7- 5 0 

5) . 

[004 1] (14) I PA|g«|§T<0cr)^.M«4 1 a 
^Btt, »j^^6:S5 0S-±# (;^7^-yr5 06. 5 0 
7 ) ±fEig«I^S{tJ; 0 . 02 0 ( a ) c03^ 
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